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Steady State Analysis of Large-Scale Systems
The Successive Lumping Method
van Laurens Smit
1. The state space of any countable Markov process can be partitioned such that
its stationary distribution can be computed with the help of Successive Lumping.
(Chapter 2 and 3)
2. All exact methods that use a state space partition to compute the stationary distri-
bution of a countable Markov process make use of entrance states, either explicitly
or implicitly. (Chapter 4)
3. Successive Lumping has complexity at least as low as all the other exact methods
designed so far to compute the stationary distribution. (Chapter 4 and 5)
4. The presence of entrance states is generally crucial to derive the factor associated
with a level product form solution of a Quasi Birth and Death process.
(Chapter 6 and 7)
5. All eigenvalues of matrix B, defined in Eq. (5.2) of this thesis, are real.
(Chapter 5)
6. Consider a queueing model with two servers that work at different speeds. When
customers are routed in order to minimize the average waiting time, an arriving
customer will be more often routed to the longest waiting line.
7. The cost structure of the inventory model with random lead time and a mixture of
lost sales and backorders is unimodal in both the order quantity Q and the order
level r.
8. There is a one-to-one correspondence between queueing models and inventory
models. One of them will nonetheless be far-fetched, since either the customer
inter-arrival times or the product demands have to be modelled unrealistically.
9. One can either solve a problem by discovering a solution, or search for a problem
that fits a solution procedure. The first approach leads to better results, but the
second approach is used more often.
10. The loss of time by moving abroad is compensated by an increased productivity
due to a change of working environment. The optimal period of staying in one
place is half a year.
